accounting approach or detailed measurement or me inputs and outputs or the plant might have to be modified, with safeguards relying more on confirming that the plutonium was mixed with HLW, and on containment, surveillance, and security measures to ensure that no plutonium was removed from the processing area or from the site without authorization. Although this would be an engineering challenge, adequate technologies exist to safeguard the glass production process, particularly given its inherent simplicity compared to the MOX fabrication process.
Once the logs had been produced, they could be stored and safeguarded relatively cheaply until repositories were ready to accept them, in facilities already planned, just as in the case of spent fuel.
Indirect Impact on Civilian Fuel Cycle Risks. Treating pure weapons-grade plutonium as a waste to be disposed of would demonstrate the U.S. policy of generally discouraging the use of separated plutonium reactor fuels.
Cost. A team at the Savannah River Site has estimated that vitrification with HLW would cost some $600 million, plus approximately $400 million to carry out the preliminary steps, including pit processing (which would also be required for the reactor options).40 The same team puts the cost of vitrification without HLW at less than $200 million (plus the same $400 million pre-processing cost). These estimates are uncertain by at least a factor of two. The cost of a separate plutonium vitrification campaign that incorporated radioactive materials such as cesium-137 would be much higher, because the high costs of processing highly radioactive glass would then have to be borne entirely by the weapons plutonium disposition mission, rather than being shared by HLW disposal operations already planned.
ES&H. The ES&H issues of adding plutonium to planned vitrification campaigns require further study. Because the plutonium is far less radioactive than the HLW, the net additional radioactivity to which workers would be exposed at the melter stage would be negligible. However, potential exposures in earlier processing must be considered, along with the risks of plutonium forming an aerosol that could be inhaled. Potential accident scenarios that could result in criticality or release of plutonium to the environment must be carefully addressed. Although these issues would pose engineering challenges, the state of the art should permit stringent regulatory standards to be met.
Concerns related to the long-term environmental impact of placing pluto-nium-bearing glass into geologic repositories are described above.
40J.M. McKibben et al, "Vitrification of Excess Plutonium," Westinghouse Savannah River Company, WSRC-RP-93-755, 1993; and additional information provided by McKibben. This is an undiscounted estimate; discounting by 7 percent per year (see Chapter 3) would reduce the billion-dollar figure by roughly half, for comparison to other options. These estimates also include previtrification in aon of the glass log would make accurate nondestructive assays ofthe possibility of criticality in the repository.ver or Hanford, both ofutonium in highlv radioactive glass requiringncept, and even if agreement on such a far-reaching step could be reached, doing so would almost certainly be time-consuming, delaying
